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(54) TREATMENT OF 

CHLOROPHENOL-CONTAINING WATER 

(57) Abstract: 

PROBLEM TO BE SOLVED: To make chlorophe- 
nol efficiently harmless at a low cost by treating a 
chlorophenol-containing water with a phenol oxidation 
enzyme and a bio- degrading flocculant having an 
ammo group to flocculate chlorophenol and then ap- 
plying anaerobic biological treatment to the flocculated 
material. 

SOLUTION: In the case of treating the chlorophenol- 
containing water discharged from synthetic organic 



chemical factories, the chlorophenol-containing water 
is made harmless by treating with the phenol oxidation 
enzyme and the bio-degrading flocculant at first to floc- 
culate chlorophenol and after that, applying anaerobic 
biological treatment. At this time, as the phenol oxi- 
dation enzyme, preferably tyrosinase, laccase or the 
like, as the bio-degradative flocculant having the amino 
group, preferably a cationic modified material such as 
chitin are used. And as the treating condition, one pre- 
pared by dissolving the phenol oxidation enzyme in the 
concentration of >1mg/ml is added make the concen- 
tration of 0.01-1 OOU/ml. 
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DETAILED DESCRIPTION 

(Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the new art of chlorophenols content 
water. If it says in more detail, this invention relates to the practical art of the chlorophenols content water 
which makes chlorophenols harmless at few cost efficiently by giving chlorophenols content water 
combining the specific processing and specific anaerobe processing by the enzyme and the flocculant. 
[0002] 

(Description of the Prior Art] Although various chlorophenols are contained in drainage which comes out of a 
synthetic organic chemical plant, a pulp mill. etc. and an adsorption process, an extraction method, an 
ion-exchange method, an oxidation style, biological treatment, coagulating sedimentation, etc. have been 
conventionally examined by processing of these drainage, only an activated sludge process and coagulating 
sedimentation are performed practical from fields, such as an effect and economical efficiency. However, in 
an activated sludge process, biodegradability of chlorophenols is low, and there is a fault that 
biodegradation is not fully carried out from biological activity being checked since it moreover has toxicity, 
and in coagulating sedimentation, since it is hard to condense a low-molecular organochlorine compound 
like chlorophenols. it has the fault of being easy to be emitted into environment, without being removed. 
Therefore, development of the art of the chlorophenols content water which makes underwater 
chlorophenols harmless efficiently is desired. 

[0003] The art using a phenolic-acid-ized enzyme is thought as an effective art of the chlorophenols which 
are a low-molecular organochlorine compound, the flocculant which has a phenolic-acid-ized enzyme and 
an amino group is used together until now. and the method of carrying out the coagulation treatment of 
phenols or the aniline is proposed (JP.6-1 02200. B)_ However, since the oxidation polymerization of the 
chlorophenols is carried out and it is condensed, without decomposing when this method is applied to 
processing of chlorophenols, the aggregate contains an organochlorine compound and causes secondary 
pollution. 
10004] 

(Problem(s) to be Solved by the Invention] this invention is the basis of such a situation and is made for the 
purpose of offering the practical art of the chlorophenols content water which may turn harmless at few cost 
efficiently in chlorophenols content underwater chlorophenols 
[0005] 

[Means for Solving the Problem] The aggregate obtained by using together and processing the 
biodegradability ftoccutant which has a phenolic-acid-ized enzyme and an amino group for chlorophenols 
content water finds out making it harmless easily by anaerobe processing, and this invention persons came 
to complete this invention based on this knowledge, as a result of repeating research wholeheartedly that 
the practical art of chlorophenols content water should be developed. 

[0006] That is. the art of the chlorophenols content water characterized by making this invention harmless by 
processing chlorophenols content water by the biodegradability flocculant which has a phenolic-acid-ized 
enzyme and an amino group, making chlorophenols condense, and subsequently carrying out anaerobe 
processing of this aggregate is offered. 
[0007| 

[Embodiments of the Invention] As chlorophenols content water with which this invention method is applied, 
one sort or the thing contained two or more sorts is mentioned, for example in the chloro substitution 
product of phenols, such as a chlorophenoi. a chloro methoxy phenol, chlorocresol. and a chloro hydroxy 
phenol. There is especially no limit about the concentration of this content underwater chlorophenols. 
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the time of oxidizing phenols under oWe'n ex£2 3 faCC3SG - e,c - Sefve 35 a oatalys. at 
serves as a catafys, a. the time of oxS *£*JS?£ ^ "* °" hand ' a oxidase eu, 

especially a Urn,, does no, have l^ZTymeT^ ^^™'^ 0 *** 8Xfet8nca - AbotJt *■ 
a microorganism. I^eover^^ 

preparation, or contains a deLr^nzyLi ^£2 TaS ^ e '" ymeS ^ US ° 3 COmmerc,al ^ 
mushroom etc. can a,so be used as aZ^X ^ A SlT ' C ; 00f ° an,sm * 'or example. a 
used as a peroxidase. Moreover as tonoTsT^^l^ JapaneSe Radish etc. can also be 
enzymes. ' ""'9 as it is a request, you may use combining two or more sorts of 

[0009J On the other hand, the biodegradabifitv flocculant whir*. h, c 3 „ 

glycan structure and the chemical sfructures JE» 1 f k , ^ gr0up ,s a flocco,an, which has 
and has an amino group J^wZ^^n* T biodegrade. such as peptide structure etc.. 
deacetylation objec, dBtWaiN * ^saccharide, such as a partial 

cation denaturation object o ttose eteSn 2 * dena,ura,ion albumin. the 

made to condense in t£ Son ^ ^ C ° n,em ^ * Pr0CeSSed ' and *- chiophenols are 

become 0.0t-.oou/ml «S£ ^ O^t^h^ ^ ^a!"' 9 * 7 " " m0re 50 *■» ft ^ «-y 
preliminary tes, beforehaS 1 to £ £2E£SH5 ? "° f** * a 
flocculant. it is usually chosen in the 0 ton™ ? ^phenols as for the addition of a 

aforementioned phenotic-aciS-i^ J^JS 9 1 1 T„ y ° U may «* and use the 

usual Vp refe,4ch^ 

chosen according to the kind of enzv^ho ' c^T " ' 3n9eS °' pH are usoa "y 4 " 8 - a "d » -s suitably 
( at thepH 5.5 ne^ome^ a C F^^fT^ * 3 Per ° XidaSe ' * pH 7 "^hborhoodfs 
[00 1 2) In order ,o promote Vre^ a^ssi^Zt ^ hh 7 4 T**"* 00 * «W a '/"sinese. 
cannot oxidize easily with a ^pheXadd S ph™' '° ** ^ °* ' he ch ' 0r °P heno,s ««* 

may be made to carry out to it bv Teaue^^ * ^ ** 0Xde 3n ° ° h,0r opheno,s <* Polymerization 
(mushroom ongm) ^SSSS^^Z^h^ "TP" " *" <** °' 3 
Phenol etc as an assistant ^ 858 horse,ao,sh ong.n). « is advantageous to add a 

to stir in air or to carry out aera, ^ " USm9 8 ' flCCaSG and a kinase. ,t is good 

enzyme.as for this addition fimftt ^^^^^^^T'^^^ 1 ^^^ 
For example, since ^ a Z^^^ b ^^^ » *• - «° be used, 

ol a flocculant. since it combines with the <2 n X2S ? ° oxxJizabon is available for addition 
i«. it is advantageous [ ,n «J S e ^ Si ' mmed,a, f ly and ^activates, in order to prevent 

add a shell flocculant in pSreS iJST 3 " 3 ,yr0SinaSe - ,0 ^ and to 

(00161 In lh,s invenZSo^ separation^ floatation, separate this aggregate 

obtained by doing in this J^S ana^e^S^ '° » he « a 

substance into methane and a carbon d7ox«e^S^! of disassembling fte organic 

anaerobios« w ,«hout oxygen ^^onsil ^nL?^ ^ " 0,6 S,a,e of an 

C.H6-,ar,,hes,u^concenrr^^ 

combined use of ihioctewSSSSS . . . u u 9 "* process,n 9 and anaerobe processing by the 



(0027, When not al7a S*S ^®d"" e r)tation " ^ «"*» - » 

to °rof,hourahefwas29 K T!^ Chrt0San so,u « io " °' hydrochloric acid) therhm „ 

That is. if a AocculantTs n^iti^ 8V8n ,ime passGd a *«f that ft Jasltfttih q3heno1 el '™nation 

^^^^ 

10029) ThesoS decom POsed into it. cniorophenol was observed after three days 

chlorophenol 222 T ' 8Ct concer "™°n of lOrno/l ) JaZ£Zl V ~ k * deace, V'ation object 
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this coagufation ^^^^^3^^"^^ ".ediatefy seen by 

(this cation denatura«onobject concenSSn o SUf >J 2 °? denah » a,ion *** solution 

Since the chtorophenol eS^" f ■» room temperature. 

SS5SS^ aV Z^^^ e ^ « ^ was added so that 
genera of the rneZ^e by SS^T^SS ^ Perf ™ 1 31 35 de « rees C - 

^coagu.a«»nse4,men.at^^^^^ 

chtorophenol was observed afteVSendaT S ?° ™ accom P a ^' n 9 decomposition of a 
(0033, each examp.e 5p^ofopneTan^aXS * „ , 

each 6-trichlorophenol -OfmMPionH. c . . 0 2mM ' 2 and 4 > 5 " and 2 and 4, and 
rvdrogen^ro^^M o ^TS a ' < l! ,,,W ?^ «-02m«. pmchlorophenol OJMnM. 

100^41 Mavt ^ » a ucdieu waier was 6 ppm and AOX was 4 pom 

anaerobe processing was Sorm^^ H^ S" rt m, ° h ' beCOme 6 000m 9 «»■ J concentration, and 
coagutation sed3afon cS^l^Z T ' ^FT" 0< ** me,hane b * Assembly of a 
isolation of*. cS^SSSSSSSST sedimentation objec? and 

and this aggregate was decompSTntoi, * ' ch,oro P he "°' » as Served after 1 4 days. 

cSfng^ 
^' a *PhospLebu^ 

was hardly produced. Since coaaulation JufZZZrl 1 'emperature " air, precipitation 

might become [ I. ] this iS^SS^^T^ °" " added 50 ,hat chitos «n concentration 

coagu,a„on «U2£^^^ rt0Sa ° " "* ^ ™* ■* 

° b,ai " ed h *« ~»"* ' («) was added so that 
generation of the methane bv d^nl ^V f** process '^ wa * Permed at 35 degrees C. 
coaptation se^ 

chtorophenol was observed after LeeTJ^Th accompany.ng decomposition of a 

'°°f-ne^ rf9 

each 6-tr chlorophenol — 0 1mM 9 *? and a c * • ° i ™ 0^ ^ neno, 0.2mM, 2 and 4. 5- and 2 and 4. and 

-accase SUM aSd S^SSfc ^1253^ ^ p8ntach,0 ^> ■"»«*. and 
chlorophenols of 10 hours afteZ! ? * 0U9h ,he e, " nma,i «'" 'actor of the 

in air. prestation was harat J2Z * f ° C °" tain Was stirred at *e 'oorr, temperature 

chrtosan concemrafon ShbSSt fir^ flU ' a, T„ Sedi ^ enla,i0n « addad s ° * a ' 

generation of the methane bv <£Z£££f? f ? processing was performed at 35 degrees C. 
•his coagulation sedmSn ^S^SSSS^^T^ *** ^ '"""^ — «" 
chtoropheno. was observl aftef u ££ ZT°^°T ? accom P an y'nB decomposition of a 
[00391 Althnnoh th« «r . T y ' a 99 fe 9 ate was decomposed into it 

t00U/m la ndpZphaKZsZon5m^ 

precipitation was harcflv oroduced ^ ™„7 . ' !, a ' 1 e ,oom temperature in air. 
concen.ra.on m^h, ^T^^uZ^Z^TZ?™ ^ " a * W S ° *- ChitoSa « 
s-rred. this coagulation sedinLnl^was 2£S °' Mr0Ch,0riC ^ " d 
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